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g*L_j_Jg 



ecu (in. 58)59,) p m*%wmm* 

(Cu(In,Ga)(S»Se) 1 ) 
(Mo-Cu), 3—30%. 

ttt 

(2) Igt^dtl^: ffl^lHSffi. BPffi Cu> In, Gas 5e aff£ffij5S3fe, OT^ITtfeS 
feWJliliSiSSSl (CuOn. Ga)Se,) 

®«SUPH« 10. 0-12.0, 

(5) «fl|ft* Sn#T, tffP8<1SII4HM4ft, ffttO&JKltti 

®m®mn&, &&m&mm 350^-550x25 
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• • ** mm MM #► 

■ * P • • ♦ * • • 1 • 

• 4 • * * * »***»« 

♦ * ■ P • » » * » • * 



itt W. 



ei»«r«*Wfti#4U^##«i«MH (CuInSe,, ffijffc CIS) £f9**ttftffittra(Cu 
(In, Ga)Se„ fS^ CIGS)»jR^^^lRiftM^»|S*raig*?&^#^^«&<J&gft^{fc»^, 

iMinmi»na%tt. Hnrm^mmara^jfct-. mm <cigs> *pb 

£*f fefe/iSSJ! «M/* P Ji/iiajg/^iR4feg (CICS, CIS) /&mn . 

&&*m$i, cigs *FBtt«ttftJKT;fratt, MttjUtt^ff n tffl.ft». MM cas 
#n^US3978510 5ftieW»]R*mWlRi&^pMCuInSe„ fcPjgfc n S*&«J CdS. 

ftmi&mm* %m\ mm. *?m us4465S75 ttutn«%ii*fti M£jHW£jsttrt*fc«t - 

CAD /Snp(CdS)/^fe(R»!JiJg(CIS)/^MW%S(Mo)/|*^. *3P!| US4335266 **ife«8&A t 
^#)K/^M«B^%S/®PJi(CdS)/3tKiljcS(CICS)/^^%«/#j£, ^»Jt**3FI« ••- 
1^4335266^^ PJgg*%lfiWfttoWJ5CdS a-&M*W. 
at^WSf^^WCdZnSft^CdS^SPM, US4611091 *^fHfi|W, * 

£^Eft&PjgRrW*na¥##CdS, CdZnS, ZnSe, CdSe *. Cd St A#* 

S, WJ. CdS ^IfftAilf, RS#&&ft&lfc*I 3. 3eV ft ZnO 

*m, ZnOfkfcffPJlHt, ftTfiHIEttlMnttJMttt. -ftSUa CdS JR 

* 2nO % CIGS ft^J W097/22152 M t ^#JR/^j«a 

#*&/aaifi%SJ5 (#A1 ttZnO, ffif* ZAO) /SfPjg (ZnO) /it«JS (CdS) (CIGS)/ 

^JS**«(Mo)/^. cigs *8ife&b88N tomttmutxam 

mm, JO^jWCN12300031A*itM^«&e«l&i jfeJU^fc/iSEfeiSJi Cftftffltt, «ITO) 
/BP^(ZnO)/j±^/3tmiUt^(PMCIGS)/^M^%®(Mo)/Sft > Jt^AHttttW 
»« n &4b-S4fitf&#flc*l n £ n SMt&llftWtmtt Cu. In # Ca 

♦S!l2d>-*». Se ft) S 4»(WSd>— 5f+, Urh Zn $1 Cd *W£i!>Mft. n 9¥*##***n!l . 
gZnO. Zn (O. OH), Zn (0, OH, 5>, ZnIn.Se,^. 

*JfeM1l%«-jiHRJB&0UI, toitM US3978510, *m US4465575 m*tW 

US4335266 *M CIGS«»JK*|ia|fe%?ftW»%a«t*^«I^JH«*JR. ATflAmffWk 
g±rBl6«J«i«A . W097/22152 «itTilJSt%»C«^MS±*«-^^JR«JS. ft* 
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%*Wit*^'tti«*, Asa, w ^^jgjb-ffiffl cas a cdzns <$i?m&m Cd M=fr**ue. 

«±«^*W»a±, P M$&&$8 (CIGS) jRfltt*ft&, ^ ZnS 

#£?l!fctel*CIGSMJ§, ajUlftl*. MCIGSSi£«JH, jWIUMT ZnS/CIGS tfy 

<1 ) *T/$ttf a i®±. ffl CuvMo -fr&WMUB Cu* Mo RtOtftftf . Cu-Mo ^&?lf 
(2) qftMMif*. ffl^liXtt. E|JJB CtK In. Ga, Se SMf M**, SaW* «tt 
«**/S5i^j£«««&B CGudn, Ga)Se,) KJ& ■ • 

C3) stun***! tt«mmiBHEMii£«*ii^«. *a> *« 
j»*haaiBr*350T!-550T?j 

««WPH«A 10. 0-12.0,' 

«su aa«n*Ttt*ffi»Mi4a. &*fca$a&;» 350 

glSl 350*0-55010: 
*ZnS^#, 250-350"C. 
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* ► * * • * » « m • » w 



,CIGS «U 3 WSJSttftfttt. «^»«#W#*»»«f^. BPffl Cus In, G», Se 
AMffl*».-«tt*±»*Cu(In, ea)Se»»aS. tt&ttttft±«*M Cu, In, Ga* Se 

to.ssfcjg, ^©^an^cfffi^fasft,, ssf&aj*;* 350—55010. jsstjj'fcsr biases-, jmk- 

'iftttfells iSffi*^, feffiifc^. ratVIUft*£l.0-*.Oiiiiff. 

m«m (cigss) aa»4W«i#*'i*RrBiffli!Sj^«^«t^ft. x+ram 

^ifcfr&'&lS, M In* (0. 001-0. 005M) *D CH,CSNH, (0. 1-0. 3M) ftffi£tftt* ffilt&tBU 
PH l. 5-2. 8 Z.M. jBSffi M^gpiC^qHSfeA^llttflttgH. B±Htt#8£H**flM. 

sre*& 35o-5oorat^fissii^ihs, te*r!affl«iF*t#, *u£*c, a*t$> itiuicss 

fflHS. i&ffit^J 3O-80nm. 

ZnS «□« 5 W^^WWS^flSSKJCSJKS^s^+^^StRr^M^W Zn* 
(0.1-0.3M) , ft* C5-8M, PH= 10. 5-11.0) , (NH.CSNH,, 0.3-0. 9M) Mtttt. 
&60-85t\ ftJtttZhSA* X4*X«eHXmiTIWB ZnS AfflMft. flttiRMt*? 
JK)KR£?l. mffJKA 70-220nm. 

Mfefte^BU&JMMtttfi czao> ttt*4MM (no) <8, g*fctt.#«s»*j&2ri£ 

«£«St#J&&J. &MW££J*>0.10-0.35i»tQ. IT0ttlM3r^ttft&nnftJB#. iliHK 
^8*U±*lBftfcflHfcJI9ltt8. ^hT^I^s tRs *>i$ffi 
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* ■ • 

* m m 



*» +rvw 



• 4W5$a$iiii, JBCu, Ho^Wii^KIRCu-Mo^^t^, 1.45 urn, m 

«tt Cu-Mo £-&8*BS* Cu 6%. ftjg&HftS&g-. BP/B Cu, Ins Gas Se a 

^5ooiCs i5frmm-x, m&ciGssmju. &5±m&, &H<k*g, mTaxtt 

0.1MZn\ 7M&*, 0.6M5ftflR&<j&i£*. 30 85?, 

^*J?S^ 120nnt f», ZnS ftM. *&J§. fi^tt^Jg, S&OTf&J 

ft]$*PBf!t%?fe. i£%?&&?F»fc£E* 346mV. JU*fcM£A 15. 2mA/cm*. 

Cu-Mo Cu W##-£S:3r ffln^TB, ffl«S*j»5SrJ*^ 

tSW/£±^^ Cus In, Ga 1. 2» n.*«ii±.'.IK£-J!J?** 0. 7 » -n 

ssa. #w»na+*^5ooic, 20 Wo hjs. aim* a£n&a. 450 

MJF&tt liQrim«jv Sc^^ZnSffM. *US. fc*Mtffrg,' 
no, no nftie> 0. 21 » m ft ito «nt. 

$3K%ft±Kfl«fti^llS. 'Wtii&mWto. **»W?FSH6JE* 366*V, &*Sfc$K& 
Jg2> 13. laA/cnf. 

fctt*5|fc«3lifi±, ffl Cus tfo sk«?B*f SSS*$J«R Cu-Mo JW* l. &5 u n, 

fttifrtt Cu-Mo ^r&fcJBi* Cu 3%. JB&flHfc* Mn*™, A«feM3Grtt« 

«*MLt**Cu, In, Qzm&m. KM*1.2fiD. ftjSH^-MJKA 0. 6 U m # 
«5fiW 4 t«'f'0js^45OXJ, 25 «CIGSSfflS35W. XriftffeHfe. ln"0. 004Ms 

# CH,C$NH,0. 25M WiS^A*, PH 1. 8, 48rai ntttRlg. 

SS±5001Cs 13 #f+to3t£>B*J5, ttlt»T«X#* 0. 4MZn*\ 7M&*, 0.5M?SJKW»« 
4 s * 30^Jg%Hj, &«#?Hi£75iC, fi£$R&-fc&, mtfmBL® HOnm «ls a«fi<IZnS 

a^TM, 4^fl«MH&0«&2AO, ttffl ZA0 &£?E, 

®*?&W9Tli&*JE* 423mV, *SBfrfeift?B8E# 10. OtoA/ctf. 
£*fefl 4* 

£fcM5363»*ffi±. fflCus Mo Cu-Mo Mttl-Smi, 

«MOHi»M«K*l'CuMjft^«ij«r28K. iSXfl^lSfi. BPffiCu, In, Gas Se 
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• * 

■ * 



AMWMfcSrtt. m$ in"o. ooa*, # chjCsnho. ism m&m&ft ph ma 2. 0, & 

Wft£j&40tiIlHff. *«450T3T. X£*l^£ftCIGSSffJK, JCJf£*5 60nm, BlSffl 
2E^±4i4 ZnS j% f %,m&&*%% lOOfflm'W ZnS Attgftjfc, S^JSJKA 200 

•c. ni2o» f znsauRifsjsaiisonm. 99s«ttzAottm^m«iB. ftjugarat 
&«ifl*. J¥S^ 0.35 um. Sis^%ss±ttae^ja?i^, ££ft&-ftMtir* 150™ 
w«;<fc«»iRft»*ww&j«. *jj**P086«ft. ^^w^K^ffi^ 4ismv, ®&%m.® 

j£A 12. 7mA/cm*. 

£#451fcS&®±, J9 Cu-Mo 44fE«ttOT8*« 20%W4il4ete& ! tf*&&M, JP 
1.3 pm. BjgjKR-Jg*0E* 0. 5 p m «Ug> IE SMiC to*n»*ttKTJBtt 25 # 

mi&&m%2S0V, ^i£$3 /S, ^##JS# 120nmWZnSJ?gyi. «93%8 ZA0<*J5*t 



s 
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